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A B S T R A C TObjective: The Greek Public Servants’ Health Care Organization aim-
ing to organize, monitor, and enhance the health care services
provided to 1,500,000 public servants decided to respond to the
national alert of the economic crisis through the reduction of costs
caused by diagnostic tests (€300,000,000 claims for 2008), to improve
working conditions of contracted physicians and laboratories, and to
enhance services provided to insured members. In September 2010,
the Greek Public Servants’ Health Care Organization initiated a pilot
project that electronically records the prescription process of the
diagnostic tests, which is Web-based, is open source, and was
provided for free to the contracted physicians and diagnostic centers.
Methods: In this article, we present some interesting ﬁndings result-
ing from the implementation of the pilot electronic referral project by
examining a 9-month period. Results: Fifty-eight percent of the
physicians had the necessary equipment for the operation of the
system, more than 3600 physicians used it, 17,495 public servants hadsee front matter Copyright & 2013, International S
r Inc.
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ce.been served through the system, and 178,456 paraclinical examina-
tions had been prescribed with a cost of €1,394,980. In addition, the
analysis revealed that the implementation of an electronic referral
system could provide signiﬁcant beneﬁts, such as a faster referral
process, valid and coherent information, minimization of the risk of
misinterpreting the electronic referral due to illegibility of handwrit-
ing, and improvement in quality of services. Conclusions: The Greek
electronic referral system was one of the ﬁrst attempts toward
creating the basis of a society of transparency and cost control. The
lessons learnt from this article should not be ignored in the process of
redesigning and improving the electronic referral system for Greece.
Keywords: E-health, electronic referral project, Greece, insurance
funds, physician.
Copyright & 2013, International Society for Pharmacoeconomics and
Outcomes Research (ISPOR). Published by Elsevier Inc.Introduction
Health care systems consist of large and complex processes that
affect and get affected by multiple interacting actors, such as
physicians, nurses, patients, citizens, medical suppliers, and
health insurance providers, with different backgrounds, knowl-
edge, organizational beliefs, interests, and culture. Health care
systems all over the world, however, face challenges, such as
1) increasing demand for health and social services due to an
aging population; 2) higher expectations by citizens who request
provision of high-quality health care services and reduction of
inequalities; 3) management of large amounts of health data that
should be available on request safely at any place and should be
processed for administrative purposes; 4) need to provide the
best possible health care services in conditions of budgetary
constraints; and 5) reduction of medical errors that lead to loss
of life or causing irreparable injury.
It has been reported that the implementation and use of
e-health systems, such as e-prescribing, electronic referral
systems, and electronic health care records, could support gov-
ernments and organizations to confront the aforementioned
challenges. Although hundreds of billions of dollars andcountless number of hours have been invested in the develop-
ment of electronic health, more needs to be done.
In Greece, the adoption of e-health systems is happening
at an exceptionally slow pace. According to records of the
Health Ministry, the actions included in the second Community
Structural Fund relative to the sector of information technology
were of small scale and limited to the planning level. For this
reason, in the third Community Structural Fund, the main focus
was on the integration of information systems in health care
organizations. Handwritten prescriptions and referral letters had
been the main method for physicians to communicate decisions
on diagnostic tests and for diagnostic centers to conduct the tests
while being a source of information for the payer at the
same time.
In an effort to put an end to directed prescribing, to elevate
the medical expense in great heights, and to crack down the
phenomenon of overprescribing, Greek social insurance funds
decided to implement and adopt an electronic referral system.
Currently, the electronic referral project in Greece is at the
transitional stage between paper and Web. The transition from
the traditional process to the new electronic era offers unique
opportunities and challenges.ociety for Pharmacoeconomics and Outcomes Research (ISPOR).
o conﬂicts of interest with regard to the content of this article.
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proved to have a positive effect on prescribing and dispensing
processes, in the sense that an electronic referral system can
improve safety, quality, efﬁciency, and cost-effectiveness [1].
The purpose of this article was to present some interesting
ﬁndings and outcomes that the pilot electronic referral project
induced to Greek Public Servants’ Health Care Organization
(GPSHCO) by examining a 9-month period (September 1, 2010,
to June 1, 2011). In doing so, the authors present a review of the
literature on e-health systems as well as the methodology used
to conduct this research. Afterward, they analyze GPSHCO’s effort
to enhance health care services provided to 1.5 million insured
public servants and reduce costs that are provoked by diagnostic
tests prescribed to GPSHCO members (€300,000,000 claims for
2008) by launching the pilot electronic referral project on May 1,
2010. Moreover, they present the outcomes that this project
induced to the organization and draw conclusions.Fig. 1 – Health care provision infrastructure; data from the
World Health Organization [18].Literature Review
Information systems (ISs) play an increasingly crucial role in the
health care sector by providing an infrastructure to integrate
people, processes, and technologies [2,3]. Health care information
systems (HISs) are deﬁned as “computerized systems designed to
facilitate the management and operation of all technical (bio-
medical) and administrative data for the entire health care
system, for a number of its functional units, for a single health
care institution, or even for an institutional department or unit”
[4]. The use of computers in the health care sector can be traced
to the 1960s. The ﬁrst attempts to adopt HISs were made during
the early 1970s [5]. In the past, however, HIS initiatives were
limited to the automation of business processes related to
administration and health care tools as well as techniques
related to various medical procedures such as diagnostic, ther-
apeutic, and surgical procedures. During the 1980s, innovative
patterns in database designs and applications related to HISs led
to developments in planning and administration of the health
care data. In parallel, HISs also introduced low-cost ﬁnancial
systems for hospitals fewer than 200 beds in size [6]. It should be
noted that the early computerized systems were limited to big
hospitals and government projects (military).
As the information technology industry ﬂourished, the HIS
technology was populated with various network applications.
The net period with the Internet, intranet, and extranet affected
the communication of data in hospitals, especially in the 1990s.
In the middle of the same decade, the interface engine emerged
as a product to support the integration of applications, as best-of-
breed applications became harder to manage [7].
E-health systems such as electronic prescribing [8], electronic
referral systems [9], personal health records [10,11], asynchro-
nous health care communication systems [12], and picture
archiving communication systems [8] have been applied in
health care to improve the capabilities of physicians and clinical
staff and provided increased services to patients, caregivers, and
citizens in general. E-health is an emerging ﬁeld in the inter-
section of medical informatics, public health, and business,
referring to health services and information delivered or
enhanced through the Internet and related technologies.
World Health Organization deﬁned e-health as being “the
cost-effective and secure use of information and communication
technologies in support of health and health-related ﬁelds,
including health-care services, health surveillance, health liter-
ature, and health education, knowledge and research.” Health-
care Information and Management Systems Society’s E-Health
SIG deﬁned e-health as “the application of Internet and other
related technologies in the health care industry to improve theaccess, efﬁciency, effectiveness, and quality of clinical and
business processes utilized by health care organizations, practi-
tioners, patients, and consumers to improve the health status of
patients” [13]. In a broader sense, the term characterizes not only
technical development but also a way of thinking, an attitude,
and a commitment for networked, global thinking to improve
health care locally, regionally, and worldwide by using informa-
tion and communication technology [14].
In a study conducted by Delloite/Ipsos in 2011 for the Euro-
pean Commission regarding e-health systems in Europe, it was
stressed that integrated systems for electronic referral are among
the e-health systems that need the greater attention. In the same
study, it was reported that an integrated system able to send or
receive electronic referral letters is currently available in 34% of
the 900 acute hospitals in the 30 countries surveyed [15].
E-referral projects among various countries differ a lot. It is
not likely that there is one solution that proves to be beneﬁcial for
all countries because the solution depends on legislation, organ-
ization of the health care system, and cultural differences.
Electronic referral systems seem to have a large potential for
economic savings as a whole, but it takes a longer time than
expected to realize this potential.Research Methodology
The authors have developed an empirical research methodology
to study electronic referral projects. This methodology is based
on three development stages: 1) research design development,
2) case study data collection, and 3) case study data analysis. The
research design adopted was the ﬁrst independent part of the
empirical research methodology. The starting point was to review
the literature to develop an understanding of the research area
under investigation. From the literature review, several research
issues were highlighted for a more focused study. For the purpose
of this article, a single case study strategy was used to explore
and understand the topic under research. A qualitative case
study strategy can offer a “holistic” view of the processes
involved as well as a realization of the topic under research
[16]. To collect data, we used various techniques, such as ques-
tionnaires, documentation, and observation.Case Study
In 1983, the Greek National Health System (ESY) was established
under the Law 1397/1983 [17]. The Ministry of Health and Welfare
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national health policy and strategy development. The ESY con-
sists of the following three subsystems (Fig. 1), which operate
almost independently [19].Have joined
the pilot
project
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immediate
future
16.9%
Fig. 3 – Acceptance of the electronic referral system for
diagnostic tests.The National Health System
The ESY comprises public hospitals, health centers, and the
National Centre of Emergency Care. It provides inpatient care
and emergency prehospital care on a universal basis. It aims to
provide free and comprehensive health care coverage. The ESY
constitutes 123 general and specialized public hospitals (36,621
beds) and 9 psychiatric clinics (3,500 beds). Moreover, 32 of the
123 hospitals provide tertiary and highly specialized care [17].
Health care services are also provided by public hospitals, which
include 13 military hospitals ﬁnanced by the Ministry of Defense,
5 hospitals of the Social Security Institution, and 2 university
hospitals operating under the authority of the National and
Kapodistrian University of Athens. Emergency prehospital care
is provided by the National Centre of Emergency Care, which is a
National Health System agency. Health centers also provide
emergency services, short-term hospitalization, and follow-up
of recovering patients, dental treatment, family planning serv-
ices, vaccination services, and health education. In addition,
health care services are provided extensively by private health
care organizations (26%). Nowadays, 234 private hospitals
and clinics operate in Greece, with a total capacity of 15,397 beds
[17]. It appears that the ESY is a mixed system of public-private
funding and provision of health care services.Social Insurance Funds
Health care services in Greece are offered through hospitals,
private clinics, and physicians as long as one has been registered
with a social insurance fund. Every individual (employer,
employee, pensioner, dependent family member, and child)
living in Greece has a unique personal Social Security Number,
named AMKA, to beneﬁt from social security and to obtain a
health booklet. There are several social security institutions in
Greece, such as the GPSHCO and the Social Security Institution.
Registration with such institutions requires part-time or full-time
employment. Social security beneﬁts are available only to
those who are registered and contributing to the social security
system. Social security contributions are paid by both the
employer and the employee or by the individual, in case one is
self-employed.Fig. 2 – Digital behavior of the medical community.Private Health Sector
The private health sector has numerous diagnostic centers,
private clinics, laboratories, and so forth.
This case study was conducted at the GPSHCO whose aim is to
organize, monitor, control, and enhance the health care services
provided to public servants in terms of quality and funding.
The structure of the GPSHCO includes the Central Ofﬁce and
57 regional health care services for the insured public servants
(YPAD). The GPSHCO has approximately 1,500,000 insured
members (public servants and family members). It offers health
care services to public servants. More precisely, the GPSHCO has
contracted partners (10,000 pharmacists, 13,000 physicians, 3,000
diagnostic centers and private clinics, and 700 physiotherapists)
that provide health care services to the insured members.
The remuneration system for social security funds is based on
Greek law. The GPSHCO receives revenues from the contributions
of the insurers that are paid on a monthly basis. In particular, the
GPSHCO receives 2.55% of the monthly wage of each insured
member paid by the employee plus an amount equal to 5.1% of
the monthly wage of each insured member paid by the employer,
that is, the state. These contributions are collected via the
Ministry of Finance that subsidizes the GPSHCO to pay its
obligations. The aforementioned contracted partners are paid
via the regional ofﬁces of the GPSHCO.
The GPSHCO has a fully integrated IS, which was imple-
mented in early 2003 and consists of the following subsystems: protocol and price management of hospital stays of 57 YPAD;
 protocol and economic management of GPSHCO’s Central
Ofﬁce;
 insured members’ registry for the Central Ofﬁce and YPAD;
 warehouse for the Central Ofﬁce and YPAD;
 management of insured members’ hospitalization in private
clinics;
 payroll of GPSHCO’s employees;
 Management information system—Business intelligence
based on budget ﬁgures for the Central Ofﬁce and YPAD;
 Safety management system (create users’ accounts, assign
roles, etc.); and
 Disaster recovery system that covers all GPSHCO’s systems.
Although the GPSHCO has a quite advanced IS, it is not
effective enough in identifying abuse of the system by the
insured members. In particular, the insured member, presenting
with his or her health booklet, can visit a physician contracted
with the GPSHCO. The latter can refer the insured member for
diagnostic tests using the health booklet, and the insured
member can then visit a physician contracted with the GPSHCO
Fig. 4 – Number of physicians who used the system from October 1, 2010, to July 7, 2011.
Fig. 5 – Number of electronic referrals issued from October 1, 2010, to July 7, 2011.
Fig. 6 – Cost of electronic referrals (€) from October 1, 2010, to July 7, 2011.
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The physician or the diagnostic center, at the end of each month,
submits claims to the GPSHCO. The GPSHCO registers to the ISthe claims made by each physician or the diagnostic center on an
invoice basis without registering any information regarding the
diagnosis or the type and cost of tests ordered. As a result, it is
Fig. 7 – Mean cost of electronic referrals (€) per patient from October 1, 2010, to July 7, 2011.
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increasingly rising health care expenditure. More speciﬁcally, in
2003, the cost of diagnostic tests and visits was €155,494,142.8
whereas in 2006, it was €266,391,245.4 and in 2009, €297,051,270.7.
At this point, it should be mentioned that during this period, the
number of insured members and their health status have not
changed.
In an effort to 1) control and reduce expenses that are provoked
by diagnostic tests and visits to physicians by GPSHCO’s insured
members, 2) improve the working conditions of contracted physi-
cians and laboratories, and 3) enhance the services provided to
insured public servants of the organization, GPSHCO’s Committee
Board initiated a pilot project on September 1, 2010, that electroni-
cally records the prescription process of the diagnostic tests. The
platform is a Web-based open source and was provided for free to
the contracted physicians and diagnostic centers, which are its
main users. The contracted physicians use the platform to refer the
patient (insured member) for diagnostic tests by using a coded list
of diagnostic tests and diagnoses according to International Classi-
ﬁcation of Diseases, Tenth Revision, and diagnostic centers execute the
diagnostic tests and charge the GPSHCO.
The project has been assisted by a call center that promotes
the implementation of the system, communicates and supports
physicians, and provides information as well as technical supportTable 1 – Comparing the cost of diagnostic tests
between 2009 and 2010.
Month Cost of diagnostic tests per year (€)
2009 2010
January 8,984,396.21 7,294,334.95
February 7,319,735.93 5,846,991.50
March 8,195,129.24 6,421,289.59
April 8,079,929.95 6,495,760.75
May 8,234,257.64 6,189,177.16
June 7,510,277.69 5,586,522.53
July 8,824,800.53 5,754,905.08
August 9,048,589.53 4,230,721.10
September 5,850,758.07 4,577,497.58
October 8,047,418.45 4,882,519.44
November 7,562,862.22 4,169,340.00
December 8,083,606.29 4,167,922.29for the whole project. Furthermore, a Web site providing infor-
mation on the application and answering frequently asked
questions posed by the stakeholders concerning the manage-
ment of electronic referrals has been developed.Discussion
The electronic referral project started on a voluntary pilot basis
in September 2010, and after 9 months (June 2011) its use
became mandatory for all physicians contracted with the
GPSHCO. During the ﬁrst month of the pilot project implemen-
tation, a survey was conducted to study the digital behavior of
the medical community. According to the results of this survey,
44.5% of the physicians mentioned that they have all the
necessary equipment for the operation of the system, 22.5%
stated that they have part of the necessary equipment (usually
just a PC and a printer), and 29.1% said that they do not have
any of the necessary equipment (Fig. 2). Moreover, it should be
noted that 66.6% of them accepted to use the electronic referral
system (more than 3600 physicians) while 16.9% of the con-
tracted physicians said they would start using it in the imme-
diate future (Fig. 3).
In the following paragraphs, we present data regarding the
use of the system on a monthly basis for the pilot period under
study (September 2010 to June 2011).
People react differently toward new ideas, practices, or objects
as a result of variations in innovativeness. The diffusion of
innovation theory operationalizes innovative individuals as early
adopters of innovations in contrast with majority and late
adopters [20]. The electronic referral project started on a volun-
tary pilot basis in September 2010, and after 9 months (June 2011)
its use became mandatory for all physicians contracted with the
GPSHCO. At the beginning of the project, the number of physi-
cians was relatively low, which started increasing in the middle
of the pilot project and decreased in the last 3 months of the
project (Fig. 4). When the GPSHCO’s Committee Board realized
this, and as during the pilot phase the system was continuously
improving, they made the use of the systemmandatory for all the
contracted physicians.
Although the number of contracted physicians decreased in
the last 3 months of the pilot project, the number of insured
members asking for an electronic referral increased constantly
because the system provided signiﬁcant advantages to them.
Table 2 – Summarizing data regarding electronic referral system from January 2011 to June 2011.
Month No. of physicians
using the system
No. of insured
members visiting
physician
Visits No. of electronic
referrals
Cost of electronic
referrals (€)
Mean cost of
electronic
referrals (€)
January 2011 1,701 54,571 55,249 13,996 807,272.49 57.68
February 2011 2,859 94,088 94,787 19,806 1,072,562.93 54.15
March 2011 3,559 130,945 136,720 43,205 2,039,216.66 47.20
April 2011 2,880 109,972 122,047 37,216 1,755,829.23 47.18
May 2011 2,482 95,296 131,647 37,804 1,875,444.88 49.61
June 2011 2,204 88,154 129,354 41,200 1,979,538.59 48.05
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electronic referral system included faster referral process, valid
and complete (coherent) information, and minimization of the
risk of misinterpreting the electronic referral due to illegibility of
handwriting. Moreover, such an implementation can increase the
quality of services provided to insured members. It should be
noted that in the 9-month pilot period, 88,154 insured public
servants had been served through the system and 41,200 elec-
tronic referrals had been issued (Fig. 5).
Moreover, 178,456 diagnostic tests had been prescribed, with a
total cost of €1,979,538.59 (mean cost of €48.05) (Figs. 6 and 7). The
mean cost of the electronic referrals per patient became approx-
imately €47 compared with the mean cost on January 2010, when
the project was initiated, which was approximately €58 (Table 1).
Moreover, it should be mentioned that the cost for diagnostic
tests decreased by approximately 32% in 2010 (January to Decem-
ber) compared with 2009 (January to December), not only because of
the use of the electronic system but also because of administrative
decisions that the committee decided to implement (Table 1).
The vast majority of physicians using the system seem to have
normal prescribing behavior. Approximately 60% of them induce
less demand for diagnostic tests than the average, 16% of the
physicians induce greater demand than the average because of
their medical (Table 2) specialization, and 40% of the physicians
cause demand below the average, regardless of their specialty.Conclusions
The Greek electronic referral system was one of the ﬁrst attempts
toward creating the basis of a society of transparency and cost
control. Similar to other projects, the launch of the electronic
referral system aims at supporting Greece in tackling the eco-
nomic crisis, and thus it is important to note that the memo-
randum of economic and ﬁnancial policies published mentioned
that “[the] Government ensures that the e-prescribing system for
diagnostic tests currently piloted by GPSHCO is extended to all
social security funds” [21].
Moreover, the empirical evidence indicates the lack of techno-
logical education among physicians and their denial to invest in
new technologies. Inevitably, physicians have to deal with many
changes in their work environment as the progress of medical
science and technology is rapid. It is imperative for them to
improve their skills and requalify themselves at all times. In
addition, the analysis revealed that the implementation of an
electronic referral system could provide signiﬁcant beneﬁts, such
as faster referral process, valid and complete (coherent) informa-
tion, and minimization of the risk of misinterpreting the electronic
referral due to illegibility of handwriting, and can also increase the
quality of services provided to insured members. Moreover, such
an implementation can decrease the mean cost of the electronic
referrals per patient, which became approximately €47 compared
with the mean cost on January 2010 when the project was initiated,
which was approximately €58. In addition, it can decrease the costfor diagnostic tests. In this case study, the cost has decreased by
approximately 32% in 2010 (January to December) compared with
that in 2009 (January to December), not only because of the use of
the electronic system but also because of administrative decisions
that the committee decided to implement.
The lessons learned from the international experience should
not be ignored in the process of redesigning and improving the
electronic referral system for Greece. Electronic referral in Greece
is a reality against all predictions. Electronic referral can and
should be the beginning for the widespread of e-health, given
that the electronic referral administration affects public health
and economy. No claim for generalization is made, and the
lessons learned are a result of the description provided and do
not seek to be prescriptive. These lessons might be helpful to
those willing to implement electronic referral projects as well as
to researchers and practitioners.
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